[Molecular mechanisms of resistance to phosphatidyl inositol 3-kinase inhibitors in triple-negative breast cancer cells].
To explore the molecular mechanisms of resistance to phosphatidyl inositol 3-kinase (PI3K) inhibitors in triple-negative breast cancer (TNBC) cells. HCC70 cells (TNBC) were transfected with siFZD7, siWANT5B or siGSK3 using lipofectamine 2000 transfection reagent. The expression levels of key proteins of WNT/β-catenin and PI3K/AKT/mTOR pathways were determined by Western blot analysis. After HCC70, MCF-7 (ER-positive) and SK-BR3 (HER2-positive) cells were treated with PI3K/AKT/mTOR inhibitors, the inhibition rates of cell proliferation were measured by MTT assay, and half maximal inhibitory concentrations (IC50) were calculated. The altered activities of WNT/β-catenin and PI3K/AKT/mTOR proteins were detected by Western blot and luciferase report gene assay, respectively. The nuclear translocation of β-catenin protein was examined by immunofluorescence assay. Xenograft nude mouse model was used to evaluate the tumorigenicity of breast cancer cells treated with BKM120 in vivo. The expression levels of p-LRP6, p-4EBP1 and β-catenin proteins in the tumor tissues were determined by immunohistochemical staining. The expression levels of FZD7, WANT5B and GSK3 proteins were significantly reduced in the HCC70 cells transfected with the target siRNAs. Meanwhile, the activity of WNT/β-catenin was enhanced and PI3K/AKT/mTOR pathway was inhibited. PI3K/AKT/mTOR inhibitors suppressed MCF-7 and SK-BR3 cell proliferation. The IC50 of GDC-094, BKM120, XL147, perifosine, everolimus, and BEZ235 in MCF-7 cells were 0.46 mmol/L, 1.44 mmol/L, 4.34 mmol/L, 11.35 μmol/L, 53.71 μmol/L and 12.87 μmol/L respectively, and 0.63 mmol/L, 0.58 mmol/L, 3.74 mmol/L, 13.22 μmol/L, 60.00 μmol/L and 11.38 μmol/L in the SK-BR3 cells, respectively. The results of luciferase report gene assay showed that the luciferase activities in HCC70, MCF-7 and SK-BR3 cells treated with BKM120 were 1.75±0.05, 1.13±0.02 and 0.43±0.01, respectively. The luciferase activities in HCC70 and SK-BR3 cells were significantly different from that of the control cells (1.00±0.02, P<0.05). The immunohistochemical analysis showed that BKM120 inhibited mTOR activity, and the enhanced WNT/β-catenin activity reversed the phenotype of inhibitory mTOR induced by BKM120. BKM120 suppressed the tumorigenic ability of MCF-7 and SK-BR3 cells in vivo, but had no effect on cultured HCC70 cells. The immunohistochemical analysis showed nuclear translocation of β-catenin protein and increased expression level of p-LRP-6 protein in transplanted tumor tissues from HCC70 cells treated with BKM120, increased the level of p-LRP-6 protein, and no changes of p-4EBP1 protein expression. However, no nuclear translocation of β-catenin protein and no decrease of p-LRP6 and p-4EBP1 protein levels in the transplanted tumor tissue of MCF-7 cells after treatment with BKM120. The triple-negative breast cancer HCC70 cells have drugs-resistance to PI3K inhibitors. The WNT/β-catenin signaling pathway may regulate the PI3K/AKT/mTOR pathway, therefore, inducing the drug-resistance of TNBC cells to PI3K inhibitors.